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量为0.05 mmol N m-2 d-1，估算沉积物埋藏速率约为16 cm ky-1。 
 
















Nitrogen is one of the essential elements of the components of organisms (such as 
nucleic acid and amino acid), participating to a suite of biogeochemical processes. To 
better constrain the sources of particulate nitrogen and the contribution of nitrogen 
fixation to particulate nitrogen pool, as well as the factors controlling the δ15N of 
particulate organic matter from production to deposition in the northern SCS, we 
measured the nitrogen isotopic composition in suspended particulate matter (SPM) 
collected in the top 200 m between May 2004 and January 2007 at the South-East 
Asia time-series study (SEATS) Station with the sampling frequency of 3~6 months, 
which covered the whole four seasons. Also examined were the δ15N of sinking 
particles collected by sediment traps from September 2001 to May 2002 at M1S and 
M2S sites in the northern SCS, which roughly covered one year. 
The weighted-average δ15N values of SPM varied temporally from 1.8 to 5.3‰ 
above the top of nitracline depth (TND), indicating a composite nitrogen source from 
nitrogen fixation (δ15N of -2~0‰) and nitrate from subsurface source (δ15NO3
- of 
4.8~6.2‰). Based on a mass balance calculation, the contribution of nitrogen fixation 
to suspended particulate nitrogen pool in 2005 and 2006 were 13~42%, showing 
higher in spring and autumn and lower in summer and winter. Note that N-fixation 
had a remarkably high contribution (43~61%) in May and August 2004. Below the 
TND, the δ15N of SPM had a similar range to that above the TND, which was 
probably attributable to the combined effects of nitrogen fixation and the fractionation 
of assimilation by phytoplankton. Compared to that in the western of SCS and in 
other time-series sites (BATS and ALOHA), the δ15N values of SPM in the northern 
SCS were higher, implying that nitrogen fixation may be less pronounced in the SCS. 
While in 101~200 m, the concentration-weighted average δ15N of SPM was enriched 
(6.1±1.6‰), probably due to the preferential degradation of 15N-depleted organic 















estimated with an average value of 2.2‰. 
The δ15N values of sinking particles collected at the depth of 300-500 m by 
sediment traps were in consistent with that of SPM in the top layer, indicating that the 
sinking POM was mainly originated from the highly productive upper ocean. The 
flux-weighed average δ15Nsink in this layer was 5.2~5.6‰, which was slightly lower 
than δ15NO3
- in subsurface water. There appeared only <10% of the nitrogen from 
nitrogen fixation, suggesting that the N-fixation signals could be decomposed within 
the upper 300 m. Consequently, these particles derived from N-fixers were hardly 
exported to the depth. A downward decreasing trend for δ15N values of sinking 
particles was observed below 500 m (down to 3.2‰ at 3000 m), a trend of which have 
also observed in the other regions, suggesting different mechanisms of degradation 
between suspended and sinking particulate nitrogen. Compared to previously reported 
δ15N of basin-wide surface sediments in the SCS, the δ15N values of sinking particles 
in deep sediment traps had an enrichment of ~2‰ during deposition. The δ15N 
alteration in the sediment-water interface was thus an important process regulating the 
δ15N values recorded in sediments. However, this enrichment was not as remarkable 
as that in the open ocean likely due to the higher sedimentation rate in SCS.  
Based on the available δ15N data in the SCS, we have attempted to construct the 
nitrogen isotopic budget in northern SCS. The average δ15N of SPM was ~4‰. The 
δ15Nsink out of the euphotic zone and the δ
15NO3
- produced by the degradation of 
sinking particles out of the euphotic zone were 3.1~4.1‰ and 2.7~5.5‰, respectively. 
This suggests that the fluxes and δ15N values of remineralization of sinking particles 
below the euphotic zone were another significant contribution of depleted-15N, in 
addition to N-fixation, to the subsurface nitrate pool. Assuming the same fractionation 
effect (average 2.2‰) during deposition of POM with that of degradation of SPM, the 
burial rate of particulate nitrogen and the sedimentation rate in the northern SCS were 
estimated to be 0.05 mmol N m-2 d-1 and 16 cm ky-1, respectively. 
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